Constituent
Crude protein (%) Fat (%) In Expts I and 2 background heating in the experimental room was maintained at 16-21'. Direct heating was provided for each piglet by 250 W infrared lamps. I n Expts I and 2 a lamp was suspended directly over each cage until the piglets were 3 weeks old. During the last week of the experiment half the lamps were switched off and the remaining ones were moved to a position above the junction between two cages so that the piglets could choose whether or not to lie near the lamps. I n Expt 3 the background temperature of the room was kept at 21' and throughout the experiment a 250 W infrared lamp was placed over the junction between two cages, as in the latter part of the previous experiments. Piglets were weighed to the nearest + oz every 3 or 4 days. They were dosed with anti-anaemia paste (500 mg reduced iron per dose, Boots Pure Drug Co. Ltd) at 3, 10 and 17 days in Expt I, and at 2, 7 and 14 days in Expt 2. I n Expt 3 supplementary iron was included in the diet. I n Expt I an injection of 250000 i.u. vitamin D, was given at 7 days of age.
Method of feeding
Expt I . For the first 3 days the diets were mixed with 200 ml cow's milklfeed, and drinking water was supplied ad lib. The amount of the experimental diet was regulated so that very little was left at the next feeding time. After the 3rd day no milk was given and the diet was mixed into a gruel with 200 ml water. Drinking water was given ad lib. in a separate compartment of the trough. The weight of feed residue was estimated visually by comparison with weighed amounts of diet mixed with water.
Expt 2. The piglets were fed twice daily according to the feeding scale shown in Fig. I (derived from the food intake of piglets in Expt I). They were given 200 ml cow's milk/feed for the first 3 days of the experiment and 10 g dietlfeed were arbitrarily deducted to allow for the milk solids. For the 1st week after cow's milk was withdrawn the diets were mixed with water at the rate of I ml water/g diet. Drinking water was given ad lib. separately. It was found that the 45% protein diet (H), and the 38% protein diet (G) to a lesser extent, absorbed water very rapidly and the mixture in the proportions stated was of a very stiff consistency. When the piglets were 12 days old, the amount of water added to the diets was raised to 1-5 ml for diets E, F and G, and 2 ml/g for diet H, thus producing a gruel of similar consistency with each diet.
Expt 3 . No cow's milk was given. Piglets were fed twice daily according to the feeding scale shown in Fig. I . Water was added to the diets at the rate of I ml/g diet. The total water intake of the piglets in three blocks was measured. Evaporation was allowed for by measuring water loss from a trough under identical heating conditions in the experimental. room while the experiment was in progress.
Blood studies
Haemoglobin was measured (Sahli) on blood from the marginal ear vein of twentyfour of the piglets in Expt 2 at 28 days of age. At the end of Expt 3 haemoglobin (by the cyanmethaemoglobin method), packed cell volume and serum protein (by the biuret method) were measured.
RESULTS

Experiment I
The results are summarized in Table 3 . Some of the piglets showed bending of the legs. Since all were given vitamin D, by injection as well as vitamin D, in the diet, the mineral content of the diet appeared to be insufficient. As a result of a separate investigation, the dietary calcium was raised from 0.8 yo in Expt I to 1-5 yo in Expts 2 and 3 . Table 3 . Expt I . Weight gain. The rate of gain in weight was depressed temporarily when milk was. withdrawn. The diet was eaten less readily when mixed with water than when mixed with milk. Over the period from 3 to 28 days of age the differences in weight gain of the piglets on the 25, 30 and 35 yo protein diets were not significant. The gain of piglets on the 20% protein diet, however, was significantly less ( P < 0.01) than that of piglets on the other three diets.
Summary of results
Diet
Least significant difference
Economy of food conversion. Over the 6th-28th day period the differences between the piglets on diets B, C and D were not significant; those between the piglets on diet A and on the three diets containing greater quantities of protein were significant Food consumption. The food consumption of the piglets on diet A was not considered to be representative of that of normal thrifty pigs and was not included in the calculations of food intake. The mean food consumption of individual piglets between successive weighing days was calculated for those on diets B, C and D and was found to be significantly correlated with the mean live weight (r = +0.938, P < 0-OOI),
The regression between mean food consumption and mean live weight was calculated to be y = 39x-72, when y = daily food consumption (g), and x = mean live weight (lb).
Construction of a feeding scale for use in future experiments. The regression between food consumption and live weight in Expt I was used as a basis for equalizing food 
Experiment 2
The results, shown in Table 4 , were surprisingly uniform considering the wide range of protein in the diets, and the 45 % protein diet was the only one that showed signs of inferiority. The piglets on this diet scoured at times. No leg abnormalities were observed during this experiment. Gain in weight. After the withdrawal of cow's milk piglets continued to gain weight satisfactorily, presumably because less water was added to the diet than in the previous experiment. The differences in weight gain between diets were not statistically significant.
Economy of food conversion.
Mean values for the piglets on the four diets are given in Table 4 . None of the differences between diets was statistically significant.
Blood studies.
Haemoglobin values (Sahli) for the blood of twenty four of the piglets at 28 days of age averaged 6.6 g/Ioo ml. This value is much lower than that of 11.9 g/roo ml found by J. A. J. Venn (1958, personal communication) in sow-reared piglets of the same age reared on grass. We therefore changed the source of supplementary iron in subsequent experiments. 
Experiment 3
The diets used in this experiment were not readily accepted and the piglets were slow in clearing up their food. The diets mixed easily with water, in contrast with those used in earlier experiments, but tended to stick to the floors and sides of the cages. Their stickiness increased as the glucose content increased. Table 5 summarizes the results.
Gain in weight.
The piglets on diets J, K and L gained weight at closely similar rates. Those on diet I grew more slowly than those on diets J or K (P < 0.05). The difference in weight at 28 days between piglets on diet I and diet L was not significant. water consumption within diets and the protein content of the diet did not affect water consumption materially. The combined values for the twelve piglets (Fig. 2) gave the regression equation y = 0.282~-127, where y = daily water consumption (ml) and x = live weight (g). The correlation coefficient between these two variables was +0-877, which is significant ( P < 0-001).
Economy of food conversion.
Haemoglobin values, packed cell volume, and mean cell haemoglobin concentration. These measurements were made to ensure that the piglets were receiving adequate supplies of iron in the diet. The values did not differ significantly between diets. Haemoglobin values at 28 days were almost double those in the previous experiment. I 962
Serum protein
The concentration of serum protein tended to rise with dietary protein. The differences between diets I and J, J and K, and K and L were not significant; those between I and K, I and L, and J and L were significant ( P < 0.01, P < 0.01, and P < 0.05 respectively).
D I S C U S S I O N
The majority of studies of the nutritive requirements of pigs over the period from the 2nd or 3rd to the 28th day have been made with diets containing emulsified fat. Protein requirements have been studied with such diets by Reber, Whitehair & MacVicar (1953) It was noted by McCrea & Tribe (1956) that these three reports are consistent with the theory that protein requirement depends on the calorie density of the diet. Our finding that 25 % protein was adequate in a low-fat diet agrees fairly well with that of Becker et al., the only other workers using diets of similar fat content. The difference between our findings and those of Becker et al. may perhaps be due to the fact that most of the protein in our diets came from casein, whereas they used dried skim milk, the mixture of proteins in the latter possibly providing a better balance of amino acids and thereby allowing optimum performance on a lower protein intake.
S U M M A R Y
I. In three separate experiments, involving a total of eighty-three piglets, a study was made of the optimum crude-protein content of low-fat diets for piglets in the first 4 weeks of life. The first experiment also provided data for the design of a feeding scale for use in subsequent experiments.
2. It was found that a minimum of 25% crude protein was necessary for satisfactory growth and economy of food conversion by piglets weaned at 2-3 days of age and fed on low-fat diets up to 28 days of age.
3. The individual water consumption of twelve piglets was measured. It varied considerably and was not materially affected by the protein content of the diet.
We thank Dr D. E. Kidder and Mr A. D. Osborne for advice and for their assistance in various aspects of this work.
